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AUTHOR ¢ Kraftmalkhar, Ya, Ao

TITLE: The formation of vacancies in molybdenum
SOURCE: Fizika tverdogo tola, v, 6, no, 2, 196l 503~505

TOPIC TAGS: heat capacity, vacancy, molybdenum, gelf diffusion; matal physical
property

ABSTRACT: The author has studied the formation of vacancies by diroct moasurement
of heat capacity at high temperatures (130()-250001(). The vacancy concentration in

mlybdenum may be defined by the expression ¢ = 300 exp (=l%r-21*-)a At tho melting

point the concentration reaches L.3%. Of a1l metals yet studied, the greatest
‘concentration ig observed in molybdenun, Secondary heat capacity of molybdenum,
2S 8 rosult of vacancy formation, amounts to 202 kcal/g atom at the nelting point,
is 6lightly less than half the
0 bo L.7-5,0 ov by
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| TITIE: Specific heat of iron #em’;"the Curie point | | > g i -

- BOURCE: . Fizika tverdogo tels, v, T, no, 8, 1965, 2532-2533 . R < /
-/ TOPIC TAGS: specific heat,/iron, Curie point, optic brightness o :
_ABSTRACT: . In view of the h._a.ck.0£"¢onsisterrb experimental data on the specé{ic heat; -
~of iron near the Curie point, the authors huve measured the g ecific heat? high - ;o
- temperatures byva_modulo;tion;methcd, similay to that desor e one o e - f
 authors earlier (Kraftmakher, PMIF-No.- 5, 176, 1962), except that the amplitude of
"the oseillations of the temperature was detexmined from the oseillations of its
- luminosity, ‘The measurements were made in the range 950--1200K on wires of com- ,
‘mercially. pure iron 0.1 mm in’ diameter and 100-250 mn long. The samples were .
-heated with current Dossessing.both de and ac components, The temperature module- | = |
- tion frequency was 30 cps and the amplitude approximately 0.1°. fThe luminosity was! -~ N
" measured with a Photoresistance and a selectiy low-frequency amplifier. The sam- |-
- . ple temperature was determined from the power radiated from it. The results are i
- shown in Fig, ‘1 of the Enclosure and show. that iron has & logarithmic temperature i

_1"
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! aependence near the Curle point. The cONfficlent preceding the logarithn 1s the | §

" ;same on both sides of the Curie point, ""The suthors thank P: O, Strelkov, A, 2, |- .
_Fatashingkiy, and v. L. ‘Pakrovs for interest in the work and discussions, and T
;also to A.. G.v Mirnovy ror__-supplyzin’g,thgl aqnmleq_." Origg art. hagpy 2 ﬁmg._; .
| ASSOCTATTON: Tnstitut ‘teplofieiki S0 A SBSR, Novosibirsk (Institute of Thermo- ' | "
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AUTHOR::Q raftaakher Ya. A, (Novosibirsk), Sheutopal V. 0. (Novoai-
birsk) == ) T . 7

! none - L : : o
- TITLE: 'Heat capacity'of graghite at temperatures in the 1750°-2350°K
range . 2/ R I S e S 1’!"’41?’5

"SOURCE: Zhurnal pvikladnoy mekhan1k1 i tekhnich«ekoy fiz1kx, no. “,-
;1965 170 171 - . : , :

,TOPIc TAGS: heat capacity, graphite, emissivity o

ABSTRACT: The heat capacity of gvaphite was measured.b The study made
use of modulation methods and optical pyrometry., Specimens of spec-

sphere in the ‘higher
i (2000 28$0°K) ran according to the
' formula - mo = P/zue : -

uhere P power, w = curreat’ frequency, 0 = amplitude of temperature
oscillation. Measuremente were based on changes (neasured by tvo light

; Carc{ ~1,2'
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S filtere) in the radiant'emiasjvity,of the specimens. Color temperature

: lamps were used td,calihrayggtheﬁphqtomultipliarItubevuded in emiggivi- | -
'ty measurement in the 17’00‘-f3000‘_’,l<"ra’n'ge;‘_tu’ngsteh"vfilaments' were used - | . |
in ‘the’ 2100-2550°K range., Results of the measurement of heat capacity | . .
i of graphite in the 1750-28509K- ’

2850°K range shown for five specimens are graph« 75
i1 eds Measurements were accurate to. t5%.

et ~'Results are compared with thos
:of«dther_authovb.; The authors thank P. 1

: h G’TStrelkov-for.his-intergst-in 1ﬂfﬂ
"the work and N. G. Pota ov'forfprepar,ng,t
.1 graph, 5 formulas, , ST

¢ 8pecimens. Orig. art. has

| sUB. copE: 11, 20/ sUBK DATE: 03Jan6s/ ORIG REF: 004/ oty REF: 008
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' ACC NR: AP6003817 soURCE'GODE: UR/0181/66/008/001/d2&3/628§’>j'
2  AUTHORS: Kaﬁélrf'o.M.}1;$rafﬁmgkhgp,;¥af‘A;M‘ I ‘;;A; o
44nORG: none o f"'.F:, f;rr,xA” s :jj , . é;7 .;E :
;TITLE: ‘Fbrmation of-Vacgngiéé ih»zircon;uhviq , o <E9 -

' SOURCE: Fizika tverdogo tela, v. 8, no. 1, 1966, 283-284
: TOPIC TAGS: =zirconium, crystal lattice vacancy, photoresistance,
cemissivity, speclfic heat - ‘ . :
-ABSTRACT: To determine the energy of formation and concentration of
. vacanclies 1in zirconium, the authors measured its specific heat high = -
- . temperatures. Zirconium lodide*tamples were used in the form of
~ . ribbons 0.1 mm thick, 0.5 --"T mm wide, and up to 100 mm long. The
. measurements were made by a modulation method described earlier
+(PMTF, no. 5, 176, 1962), except that the amplitude of the tempera-
- . ture osecillations was ‘determined from oscillations of its luminosity
{with the ald of a photoresistance. The sample temperature was cal-
‘jculated from the power radiated on the basis of data on total -

| Card 1/2
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’ emissivity of zirconium at high temperatures._ The measurements were-

made in vacuum (2 x 107° mm Hg), and the temperature modulation fre-
‘‘quency was approximately 30 c¢cps. The Specific heat was measured in
the temperature interval 1300 -- 200 At temperatures above 1500°,
‘an increase 1is observed in the specific heat, connected with the for-f
matlon of vacancies. It 18 deduced from the ‘experiments that the A
average energy of vacancy formation is 1. .75 ev, accurate to 0.2 ev. SRR
. iThe increase -in specific heat ‘as 'a result of vacancy formation i = ! - i
150.8 cal/g-at-deg at 200K. ‘The concentration of the vacancles reaches'; |
'0.7% at the melting temperatu The results obtained do not con- -
,;}tradict earlier data. on .self- diffusion in zirconium. The authors
" ithank B, G. Strelkov for: interest in the work'and valuable remarks,
andA I Baxko s -the ‘samples. - Orig art has: 1 figure,
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;7'T0PIC AGS: ‘metal’ Property; orystal latyice vacancy, speciie; .eat
physioal diffusion, melt;ing point, high tempe t;ure phenomenon

; ABSTRACT. 'I'he authors summarized the I‘esult
-~ Ispecific_heat: of hig

8. of measuremenis of the :
pecific, res .for tungsten,)%antalum, olxbdenum, ‘7 §
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Co ] g use these and other data (3 draw cebtaln 3 SR
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tices Some features o O :

and their effect on:. the ﬁ '
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AUTHOR: Kraftmakher, Ya. A, ig |
PR ) . . i
ORG: _Siberlan Branch, All-Union Sclentific Research Institutélof B8 |
Physicotechnical and Radlotechnlical Measurements, Novosibirsk (Sibirskiy

1lial Vsesoyuznogo nauchno-1issledovatelTskogo Institut I1ziko-
tekhnlicheskikh 1 radigtekhnicheskikh 1zmerenly)

' 41
TITLE: Specific hea€ of nickel near the Curie point

SOURCE:  Fizika tverdogo tela, v. 8, no. b, 1966, 1306-1308
TOPIC TAGS: nickel, specific heat, Curie point, adiabatic process

ABSTRACT: Although the specific heat of nickel near the Curie point was
meagured by many workers, the avallable data yield no informatlion on the
law governing the variation of the speciflic heat. The author's measure-
ments were made on the temperature interval 300 -- 400C by means of a
modulatlion mcethod descrlibed by the author clsewhere (PMTF no. 2, 176,

1962). The measurements were made in a vacuum 105‘mm Hg on relatively
bulky samples In the form of tubes 100 mm lonz. The samples were heated .
with commerclal ac, modulated in amplitude with a period of 6.4 sec. i
Picause ot {he relatlvely low temperatures and large mass of the samp]e,i“‘
tiie adiabatic condlition was still satisfled. The results show that i

L
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(w.

Sietifle heat plotted against the logarithm of the difference belwnen j
ithe feuncraiure and Cuple polnt ylelds two straight lines, one for tem- i
iperatur: above and the other for temperatures below the Curie point. ;
%Enpirical equations for the two curves are wrltten out., It is concluded
ibhat slnce the contribution of the logarithmic term to the specific heat
in the investigated temperature range was relatively small, one can
@ssert that the temperature dependence near the Curle point 1s loparith~
‘mic only 1f the alternative function differs sufficiently from logarith-
imic. The author thanks P. G. Strelkov, A, Z, Pataghinskly, and V. L.
4Pokrovskly for interest in the work and a discusslon, Orlg.-art. has:

2 Tigures and 2 formulas., -

SUB CODE: 20/ SUEM DATE: 23Nov65/ ORIG REF: 007/ OTH REF: 013
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ACC NR:  APG018581 . SOURCE CODE: UwowU%/wB/wbégééé/igé‘ﬂ
AUTHOR: Kraftmakher, Ya. A.; Romashina, T. Yu. ) 1.{8 '

ORG: Siberian Branch of the All-Union Scientific~Research Institute of Physicotech-

—i_nical and Radiotechnical Measurements, Novosibirsk (S1virskly TTI{al Vsesoyuznogo -
| nauchno-issledovatel'skogo instituta fiziko-tekinicheskikh i radiotekhnicheskikh iz~
i mereniy) 3 q]

; TITLE: Speecific heat of cobalt near the Curie point
' SOURCE: Fizika tverdogo tela, v. 8, no. 6, 1966, 1966-1967
I TOPIC TAGS: cobalt, specifi(z heat, Curie point, heat measurement

* ADSTRACT: The specific hea.‘b\ or the cobalt was measured near the Curie point by a H
modulation method described elsewhere (BMIF No. 5, 176, 1962). The amplitude of the !
temperature fluctuations of the samples " was determined from the fluctuations of the
lunminosity, using a photoresistor and a selective low-Tfrequency amplifier. The mea-
surcments were made on samples produced by electrolytic precipitation. The tempersa-
ture was measured with a standard optical pyrometer (FOP-51). The temperature
modulation frequency was 30 ceps and the amplitude did not exceed 0.5% 'The measure-
ments were made in vacuum not lower than 5 x 10~% mm Hz. 'he results showed that
cobalt has an anomaly in the specific heat near the Curle point, sirpilar in nature "—
to that observed for iron and nickel. The results are well epproximated by a
logarithmic dependence in the tcamperature region lT - Ibl < 50°, with a mean-square

| Card 12
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L 38883-66 , , '
; ACC NRi  ATG018581 - o J/I

deviation not exceeding 1.5%. The results also agree with other published data.
The jumps in ,‘the specific heat at the Curie point are nlso simply related to those
observed’ for“iron and nickel.V[the authors thank P. G. Strelkov, A. Z. Patashinskiy,

and V. L, Pokrovskiy for interest in the work and a discussion. Orig. art. has:
1l figure and I ¥able.

. SUB CODE: 20/ SUBM DATE: 12JanG6/ ORIG REF: OO4/ OTil REF: 003
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" ACC NR:  AP7002709 (A 7 " SOURCE CODE: UR/0115/66/000/012/0064/0066 "
AUTHOR: Kraftmakher, Ya. A.

e e et T b b e e v an e e o

ORG: none

TITLE: All-Union Conference on thermophysical properties of substances at high
temperatures

SOURCE: Izmeritel'naya tekhnika, no. 12, 1966, 64-66

TOPIC TAGS: metal,thermophysical property, high-temperature-thermophysicat
propertyy high temperat re .propexty._research, high-temperatura phyaics confercuces
Lot S QA ¢
ABSTRACT: .
The All-Union conference on thermophysical properties of substances at high
temperatures was held 25—30 July 1966 at Novosibirsk. The conference,
sponsored by the State Committee of Science and Technology of the Council of
Ministers SSSR, by the Academy of Sciences SSSR, and by the Committee on
Standards, Measures, and Measuring Instruments, at the Council of Ministers
SSSR, was attended by more than 500 repregentatives of 148 scientific and
research institutions who presented more than 200 reports and communications,
The majority of the reports were presented at the Section on "Thermophysical
Properties of Solid Bodies." Individual scssions dealt with high temperature
. measurement, specific heat and enthalpy, vaporization, thermal expansion,

' transfer phenomena in solid bodies and methods of thermophysical experiments.
1Lard 176t SRR : IDC: " none
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G. S. Ambrok, G. N. Brazhnichenko, I. I. Kirenkov and 0. P. Kofanov (VNIIM)
reported on a precision method of measuring temperature of plasma sources of
light, and on the meteorological investigation of the EV-45 pulse plasma
light source, whose radiation capacity in a wide range of wavelengths is
close to the radiation capacity of a black body at 40,000K. G. A. Krakhmal'nikova
and E. A. Lapina (WIIM) described methods and emlitters and devices for
! plotting and transmitting the scale of brightness and color temperatures up to
6000cC, :
A number of reports presented by the Institute of High Temperatures dealt =~ —
with dinvestigations of the radiation capacity of materials at high temperatures.
L. B. Gutnova, A. 1. Rekov and E. G. Spiridonov (NIIVT) described the deter-
mination of the specific heat of carbon-containing materials. V. P.
Yelyntin, I, A. Maurakh and G. M. Sverdlov (Institute of Steel and Alloys)
spoke on the experimental determination of the latent heat of fusion of some
{ refractory metals. G. A. Bergman (NIIVT) reported on the approximation of
the enthalpy data and on calculations of the thermodynamlc functions of
refractory metals in a wide range of temperatures. Ya. A, Kraftmakher and
P. G. Strelkov (Solid State Physics Laboratory) described results of measure-
ments of specific heat at high temperatures and of the determination of —
energies of formation and equilibrium concentrations of vacancies in metals.
L. P. Filippov, A. V. Arutyunov, I. N. Makarenko, I. P. Mardykin, L. N. ik
Trukhanova and B. N. Khysainova (MGU) reported on the investigation of thermal L—

-

t
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: propertics of solid and liquid metals at high temperatures, carried out at

‘ the Department of Molecular Physics. Ye. K. Zavadovskaya and N. M. Timoshenko
' spoke on the measurement of energy stored by ion crystals at irradiation.

A. A. Ganichev, Yu, S. Rutgayzer, and A, M, Shereshevskiy (SKB of Analysis
Instrument Building AN SSSR) described the Mch 1308 mass spectrometer for
studies of evaporation of hard-to-volatize substances. Mass gspectroscopic
investigation of the evaporation of solid bodies was discussed in the reports
of G. A. Semenov (LGU), L. N. Gorokhov, and L. A. Aleshko-0zhevskaya

(NIIVT, MGU) and A. V. Gusarov and L. N. Gorokhov (NIIVT), V. V. Fesenko, )
A. 5. Bolgar, S. P. Gordiyenko, Ye, A. Guseva, A. G. Turchanin and E. A.
Ryklis (Institute of the Problems of the Science of Materials AN UkrSSR) |
reported on an investigation of the evaporation rate and thermodynamic
properties of refractory compounds. Problems of the heat expansion were i
discussed by V. Ya. Chekhovskiy and V. A. Petukhov (NIIVT), B. Ye. Neymark '
and B. R. Brodskiy (All-Union Institute of Heat Engineering) and P. G.

Strelkov, I. I. Lifanov and N. G. Sherstyukov (VNIIFTRZ).
G. A. Gogotsi and G. N. Tret'yachenko (Institute of the Problems of the

Science of Materials AN UkrSSR) spoke on the thermal shock resistance and
thermophysical properties of brittle materials. V. A. Vertogradskiy, V. A.
Yefimov and V. N. Kirillov (Moscow) described the method and equipment for —
; determining the specific heat, heat conductivity and thermal diffusivity of i

i heat insulating materials. Methods of thermopysical measurements were :
discussed also by A. A. Yarkho (Kharkov), G. A. Surkov (Institute of Heat and —
Mass Transfer AN BSSR) and V. A. Vertogradekiy (Moscow). E. E. Shpil'man, i
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APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000826010012-1"



"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000826010012-1

“ACC NR;  'AP7002709 T T ]

V. L. Mal'ter and M. B. Gutman (Institute of Electrothermal Equipment) spoke
on measurements of the effective heat conductivity of porous heat insulation
materials at high pressures and temperatures. D. L. Timrot, V. Yu. Voskresen-
. skiy and V. E. Peletskiy (NIIVT), in reporting on the electric conductivity,
_heat conductivity and integral radiation capacity of refractery metals at
high temperatures, stated that the obtained data on Lorentz numbers indicated '
. the presence of a small (max. 15%) lattice component of heat conductivity at -
_temperatures above 1000C. .
. I. Shvets and F. F. Lezhenin (Institute of Technical Thermo-
; physics AN UkrSSR) described the results of investigation of the
: heat conductivity of silicon carbide at high temperatures. V. I.
Dauknis, V. I. Martinaytene, G. A. Prantskyavichus, K. K. Stukonis and V. L.
Yurenas (Institute of Power and Electrical Engineering AN LithSSR) reported
on the mechanical and thermophysical characteristics of zirconium dioxide at.
temperatures up to 2300K. I. S. Myanskas, G. A. Grinute, R. I, Abraytis, -
A. Ya. Peras and V., V. Yanulis (Institute of Power and Electrical Engineer1n§
AN LithSSR) described the erosion of zirconium dioxide-base refractory
materials in the products of combustion of gas-oxygen mixtures,

.M. Ni Ivanovskiy, V. I, 'Subbotin and their co-workers (FEI) presented a
number of reports on the mechanism of formation cf the liquid phase and heat

: transfer at the drop condensation of mercury, on the phase and diffusion
resistances at the condensation of potassium, sodium and lithium, and on the
effect of impurities on the thermophysical propertiea of alkali metals. A. N.

: Card  4/6
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{
~ Solov'yev and B. Ye. Semyachkin (Instituteof Thermophysics, Siberian Divisfon,
- AN SSSR) discussed the electric conductivity of molten sodium, potassium and
rubidium at temperatures up to 1700K. E. E, Shpilrayn, K. A, Yakimovich,
D. N. Kagan and A. A. Shelyagina (NIIVT) spoke on the thermodynamic properties
of condensed alkali metals. P, L. Kirillov (Obninsk Department of the MIFI)
discussed critical parameters of alkali metals. E, E. Shpil'rayn and V. A.
Fomin (NIIVT) described measurements of the viscosity of molten alkali
metals at temperatures up to 1000C, A, N. Solov'yen and 0. P. Makarova
discussed the surface tension of molten alkali metals.
. 1. K. Kikoin, A. P. Senchenkov, E. B. Gel'man, M. M. Korsunskiy and'S. P.
» Naurzakov (Moscow) reported on the electric conductivity and stable equation
" of metal vapor. D. L. Timrot and A. §. Umanskiy (NIIVT) described experimental.
investigations of the heat conductivity of gases at high temperatures. N. B.
Vargaftik and A. A. Voshchinin (Moscow Aviation Institute) reported the results.
“of the experimental investigation of the heat conductivity of potassium and -
; sodium vapors.
R. I. Solukhin (Institute of Hydrodynamics SO AN SSSR) reported on the
; kinetics of exothermic reactions in shock waves. V. A. Bondar', L. I.
! Kiselevskiy and V. D. Shimanovich described the spectrescopic and thermo-
‘ physical investigation of axisymmetrical plasma with a maximum temperature
‘¥ of up to 100,000K. V. A. Dmitriyevskly, O. P. Russkov, A. P. Senchenkov,
|
!

E. B, Gel'man, V. Ye. Kudryavtsev and V. V. Malyshev reported on heating
uranium hexalfluoride in a strong meutron flux of a pulsed graphite reactor.

iCard 576
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The Proceedings of the conference will be published in 1967. The Publishing
"House for Standards is planning to publish two volumes: "“The rmophysical
properties of solid bodies at high temperatures" and "The Thermophysical
properties of liquids and gases at high temperatures", The next conference
on the thermophysical properties of substances at high temperatures 1is
planned for 1968, !/ . T
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SQOLLC, J.; KrAFTOVA, I.,technicka spoluprace; KOSTKOVA, ., technicka
spoluprace. !

Zl(zgosis in fasting in children, Cesk pediat 18 no, 3:220-227

1, Detska klinika lekarske fakult KU v Pizni
3y Dotoa k1 y , prednosta doc,
(FASTING) (BLOOD SUGAR) (it:SPIHATORY FUNCTION TESTS)
(FATTY ACIDS) (ICE TOMNE BODIES) (ACIDOSIS)
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SOLC, J.; Technicka spoluprace: KRAFTOVA, I.

Excretion of ketone bodies in the urine of children. Cesk.
pediat 18 no.6:481-486 Je 163,

1. Detska klinika lekarske fakulty KU v Plzni, prednosta doc,
dr, J, Lukes,

(XETONE BODIES)  (URINE)
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SOLC, J, Technicka spolupraces KRAFTOVA, I,

Ketosis in febrile disease. I. Glycemia, pyruvic, acid, lactie
acid, alphaglutaric acid, nonesterified Tatty acids and ketone.
mia in fever. Cesk., pediet, 19 no.73577-584 J1v64

1. Detska klinika lekarske fakulty KU [Karlovay university] v
Plzni; prednostat doc. dr. J.lukes.
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MITYUREV, Valentin Konstantinovich[Mitiur'ev, V.K.}; KRAGEL',
Ye,0.[Krahel', IE.O0,], red.

(International system of units and its study in school; a
handbook for teachers] Mizhnarodna systema odynyts' ta i1
vyvehennia v shkoli; posibrnyk dlia vechyteliv. Kylv, Re-
dians'ka shkola, 1963, 176 p. (MIRA 1B:3)
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KRAGEL SRy (V.
KRADEL'SKIY, I. V.,

"On Jumps in the Friction," Zhur, Tekh, Fiz., 1, Nos, -5, 1944
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KRH(»EL‘SK\‘{ -V
KRADEL(SKIY, I, V,

"Influence of the Duration of a Fixed Contact on the Value of the Force
of Friction," Zhur, Tekh. Fiz., 1k, Nos. L-5, 19LL
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"lacn Und«paomlmnnn
[1] {In Ruastan) L V.
Kragel [ M. Bhvetsova. Do
3 g {Reporta
of t the
UBSR), new aer, v. 18, De 1930,
p. 881 ,
lnvnllwted for hina
tions of Mo, Ta, NL
P, BI, and 8n. Three types o
teraction of surfaces wete observed,
N reciprocal attraction of moleculnr
tlo)ds, molecular adheslon of adjn-
cont aurfaces, and reciprocal Intru-
aton of parts of the surfaces in con-
tact. Durlng siiding contact, thrso
It s of interaction result in dif-
srent typss of damage. Q9
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KRAGELSKIY, J. V.;mnd SHAKOV, A. A.; and KONDRATYEVA, A. S.

"On Increasing The Density of Snow By Compression," 1952.
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1918, !n‘d'@ﬂl. 1. V., On the calcnlation of the intennity
of wear of rebbiag sertaces (In Nipedan), XA fekh Fi2. 22, 1,

44-84, Jan. 1952,

Tente indieats that wear caumed by wlding of two sur{aces i
effeeted by intersction gonerated in localised contact “spote”
Contarting spota can he concidered of two types:
wpots and preserving spota. The several mechantamn of dretrie-
ton of 8 wearing surfacn, such a8 ncratching, gouging, mechantcal
lapping, cte., may all be evaluatod hy sumerical, weight, and
linear intensitics. The aver-all wesr jatensity w oltained as

the sum of the individual intecnities of corremponding’ destric-
tons. The magnitude of deformation dus tn comprowion Ay
srrves an 8 criteriun of destruction of contacting aeperition,
Expromiona are developed for evatuation of the Inteasity of
wear due 10 Abrasion; tha validity of theso eaxprowions has beea
verified by test data obitained by various experimeniem,
I.. M. Tichvinaky, UBA
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KRAGEL sKiy |V,
PHASE I TREASURE ISLAND BIBLIOGRAPHICAL REPORT ATD 474 - 1

.BOOK ’
Authors: SHVETSOVA, YE, M. and KRAGEL'3KIY, I, V.,
Fiill Title: CLASSIFICATION OF SUNFACE DAMAGE OF MACHINE PARTS IN
CONDITIGNS OF DRY AND BOUNDARY FRICTION
Transliterated Title: Treniys i iznos v mashinakh; Klassifikatsiya vidov
razrusheniya detaley mashin v usloviyakh sukhogo i granichnogo
treniya
PUBLISHING DATA
Originating Agency: Academy of Sclences, USSR, Machine-Building Institute,
Treniye 1 iznos v mashinakh (Friction and Wear in Machines) , Iasue VIII
Publishing House: Academy of Sciences, USSi
Date:r 1953 No. ppes 20 (18-38) No, of copies: 2,500
Editorial Staff
Editor; Khrushchov, M, M,, Profeasor
PURPOSEs Report on the work done at the seminar on friction and vear in machines
for further study erd discussion,
TEXT DATA
Coverage: The authors describe the various existing classifications of the
deterioration of machine parts, suggest a new classification, and explain its
fundamentals, Then they discuss physical and chemical processes of friction
on surfaces and various aspects of damage of machine parts, The article

Call No,: AF 595007

LT b S ) . : L
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Treniye 1 iznos v mashinakh, Klassifikatsiya vidov
razrusheniya detaley mashin v usloviyakh sukhogo
1 granichnogo treniya

discusses the following dstailsy types of interaction = mechanical, molecular;
prevention of wear by changing the conditions of interaction; physical -
chemical processes on surfaces subject to friction; changes caused by defor-
mation; changes caused by the raised temperaturs of contacting surfaces; changes
cauged by chemical action of the surrounding medium; prevention of wear by
controlling processes taking place on surfaces subjected to friction; types of
damage - scratching, chipping and breaking off (as a result of the non-uni form
state of the surface layers of the material); scaling and peeling, micro-
destruction (carrying away of minute parts in the process of polishing), sube
surface pulling out; comparison of various types of destruction, At the end
of the article, the authors give as an example two charts describing the
nature of wear, the characteristics of worn parts, and the ways to handle

them, Photosg,

This is one of the three articles on this subject written by different authors,
All of these articles appeared in the above-mentioned issue of collected 8538y8,
The articles are interesting because they show different approaches to the
same subject by different authors,

No. of References; None

Facilities: None

2/2
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KRAGBL'SKIY, Igor' Viktorovich doktor tekhnicheekikh nauk, professor, redaktor.
B 5, B R D
U’rictinn and boundary lubrication] Trenie 1 granichnaia smazka; sbornik
etatei. Pod red. I. V. Kragel'skogo. Moakva, Izd-vo inostrannoi lit-ry,
Upr. rauch. informateii, 1953. 268 p. (MIRA 7:7)
(Priction) (Tudbrication and ludricants)
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GROZIN, B.D., otvetstvennyy redaktor; ISHLINWSKIY, A,Yu,, redaktor; KRAGEL'-

SKIY, 1,V,, redaktor; SERENSEN, §.V., redaktor; FATWERMAN, I.D., re-
daktor: RUDENSKIY, Ya,V., tekhnicheskiy redaktor.

[Increas ing wear resistance and the 1ife of machinery] Povyshenie iz-

nosostolkouti 1 sroka sluzhby mashin., Kiev, Gos. nauchno~telhn, izd-

vo mashinostroit, 1 sudostroit. 1it-ry, 1953. 434 p. [Microfilm]
(Mechanical wear) . {MIRA 8:2)
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ACHSRKAN, Naum Samuilovich, 1872- , doktor tekhnicheskikh nauk, professor,
redaktor; BELYAYRV, Y.H., dotsent, kandidat tekhnicheskikh nauk; BIDERMAH,
v.L., kandidat teknnichaskikh nauk; BOROVICH, L.S., kandidat tekhnichaskikh
nauk; GASHINSKLY, A.G., inzhener; GORODETSKIY, N.Ye., professor, doktor tekh-
nicheskikh nauk; IVANOV, B.A,, professor, doktor tekhnicheskikh nauk; ’
KOIMIYTSEV, A.A., dotsent, kandidat tekhnicheskikh neuk; KRAGEL'SKIY, I.V.,
professor, doktor tekhnicheskikh nauk; PETHUSEVICH, 4.I., doktor tekhnichs-
skikh nauk; POZDNVAKOV, S.H., dotsent; PONOMARRV, S.D., professor, doktor
tekhnlcheskikh nauk; PORTUGALOVA, A.A., kandidat tekhnicheskikh nauk;

PRONIN, B.A., kandidat tekhnicheskikh nauk; RESHETOV, D.N., profesaor, dok-
tor tokhnicheskikh nauk; RESHETOV, L.N., professor, doktor tekhnicheskikh
nauk; SAVERIN, M.A., professor, doktor tekhnicheskikh nauk; SAVERIN, N.A.,
kandidat tekhnichsskikh nauk; SLOBODXIN, M.S., inghener; SPITSYN, N.A., pro-
feasor, doktor tekhnicheakikh nauk; STOLBIN, G.B., dotsent, kandidat tekhni-
cheskikh nauk; UMNOV, V.A., inzhener; CHEBNYAK, B.Z., kandidat tekhnicheskikh
nauk; SHCHEDROV, V.S., dotsent, kandidat telkhnicheskikh nauk.

[Machine parts; collection of materials on calculation and design in two

volumea; vol.1] Detali mashin; sbornik materialov po raschetu i konstruiro~
vaniiu, 12d,2,, ispr.i dop, Moskva, Oos. nauchno-tekhn. izd-vo mashinostroit.|
{ sudostroit. lit-ry, 1953~ . (MLRA 6:11)
' (Machinery--Design)

I
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ACHERKAN, N,S5,, doktor tekhnicheakikh nauk, professor, redaktor:
BELYAYRV, V.N., kandidat tekhnicheskikh nauk, dotsent;
BIDERMAN, V.L., kandidat tekhnicheskikh nauk; BOROVICH, L.S.,
kandidat tekhnicheskikh nauk: GASHINSKIY, A.G., inghener:
GORODETSKIY, I.Ye,, doktor tekhnicheskikh nauk, professor;
IVANOV, B.A., doktor tekhnicheskikh nauk, professor;
KOLOMIYTSBEY, A.A., kendidat tekhnicheskikh nauk, dotsent;

o KRAGEL'SKI;. 1.V., doktor tekhnicheskikh nauk, profesgor;

YRIN, I.V., Inzhener; NIKOLAYKV, G.A., doktor tekhni-

cheskikh nauk, professor; PETRUSEVICH, A.I., doktor tekhni-
cheskikh nauk; POZDNYAKOV, S.N., dotsent; PONOMARKV, S.D.,
doktor tekhnichesgkikh nauk, professor; PORTUGALOVA, A.A.,
kandidat tekhnicheskikh nauk: PRONIN, B.A., kandidat tekhni-
cheskikh nauk; RESHETOV, D.I., doktor teihnicheskikh nauk,
professor; RESHETOV, L.N., doktor tekhnicheskikh nauk, pro-
fessor; SAVERIN, M,A., doktor tekhnicheskikh nauk, professor;
SAVERIN, M.M., kandidat tekhnicheskikh nauk; SLOBODKIN, M.S.,
inghener; SPITSYN, N.A., doktor tekhnicheskikh nauk, professor;
STOLBIN, G.B., kandidat tekhnichesikikh nauk, dotsent; UMNOV,
V.A., inzhener; CHERNYAK, B.Z., kandidat tekhnicheskikh nauk;
SHCHEDROV, V.S., kandidat tekhnicheskikh nauk, dotsent.

{Machine parts; collection of materials on calculation and

design in two volumes] Detali mashin; sbornik materialov po
raschetu 1 konstruirovaniiu v dvukh knigakh. lz2d.2, Moskva,

Gos. nauchno-tekhn, izd-vo maghinostroit,t sudostroit,lit-ry,

vOlc 2. 19530 560 pc (HI‘RA 6:12)
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SHVETSOVA, Ye,M,; KRAGEL'SKI
LT N ao e R #
Classification for types of destruction in machine part surfaces under
conditions of dry and limiting friction., Tren. i izn,mash. no.8:18-38
'53. (MLEA 6:7)
(Friction) (Surfaces (Technology))
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USSR/Engineering - Friction 11 Aug 53

"Effect of the Ratio of Frictional Area to Hardness
on Sliding Conditions in Machine Parts in Contact,"”
D. N. Garkunov and*I. V. Kragelskiy

DAN SSSR, Vol 91, Ko 5, pp 1085-1088

Utilize specigl equipment, designed by I. V.
Kragelskiy and*B. I. Kostetskliy, which compresses
the sample between two small cylinders, to study
forces of friction. Present results in graph and
table. Presented by Aced P. A. Rebinder 11 Jun 53.
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KOROVGHINSKIY, M.V.; KRaga

ret . oo Lo d s doktor t
senzent; MANARTH, N1, 1nzﬁ§%;,, - ::?nichegkjkh nauk, professor,

[App1ied theo
Ty of lubricated 8lidin
rodehipnikov shidkostnogo treniia, ﬁo:;::in(}os
') L]

mashinostroit, 4 sudostroi nauchno-t
. to 11t- ekin. {3d-vo
(Bearings (Machinery)) (rricg;d%'&. 185 p, (MIRA 7:6)

gs] Prikladnaia teoriia

e

L ~"
L]

B
b
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KRAGEL'SXIY, I.vV.

SRSl AT SIK. i e 5 i P

Rols of Russian sclentistz in opme.
the devel
theory. Trudy po ist.tekh. no.?:20-3;.e'5'& nt of d?mlfrlc“on
(Friction) ' 77)

,i%.:
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KRAGEL'SKIY, I.V.; VINOGRADOVA, I.E.: SLOBODYANNIKOY, 5.S., kandidat
T CGRMET¥HSEkikh nauk; POPOVA, S8,M,, tekhnicheskiy redaktor,

[Coefficients of friction: a reference manual} Koeffitsienty
treniia; spravochnoe posobile. Moskva, Gos, nauchno-tekhn,

izd-vo mashinostroit, lit-ry, 1955, 188 p, MIRA 8;
(Friction) P ( +6)

e
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KB.A(}I;ZL'SKIYE 1sYs.: CHUPILKO, G.Ye; CHICHINADZE, A.V.; KUDASHEV, A.l.,
re or; ASTAF'YEVA, G.A,, tekhnicheskiy redaktor.

[Friction processes in airplane wheel brakes. Selection of frictional

pairs] Protsessy treniia v tormozakh aviakoles,Podbor frikteionnykh par,

Hoskva, Izd-vo Akademiii nauk SSSR, 1955. 189 p. (MLRA 9:4)
(Airplanes--Landing gear) (Brakes)
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KRAG&SE%Y@ gﬁor: Yi'lgtorovich; SHCHEDROV, Viktor Sergsyevich; ISHLINSKIY
Ju,, otV Veunyy redaktor; TANNIS, 1.G., redaktor izdatel'stya:
BOMOROV, B.A., tekhnlcheskiy redaktor '

(Developmout of the science of friction: d

; dry friction] BRazv ‘i
nauki o trenii; sukhoe trenie. Moskva, izd-vo Aademit nau; ssgn
1956, 233 p. (MIRA 9:7)

1, Deystvitel'nyy chlen Akademii nauk USSR (for Ishlinsk
(Friction) nekiy)
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SOV/124-57-7-7575
Translation from: Referativnyy zhurnal. Mekhanika, 1957, Nr 7, p 16 (USSR)

AUTHORS: Kosterin, Yu. 1., Kragel'skiy, I. V.

TITLE: Why Automobile Clutches Grab and Chatter (Prichiny zakhvatyvariya
i vibratsiy v avtomobil'nom stseplenii)

PERIODICAL: V sb.: Konstruirovaniye, issledovaniya, ispytaniya avtomobilev.
Nr 2. Mcscow, Mashgiz, 1956, pp 64-76

ABSTRACT: The grabbing and self-sustaining chatter of automobile clutch
mechanisms upon engagement are accounted for in terms of the rela-
tionship found to exist between the friction coefficiect of the two con-
tacting surfaces, on the one hand, and the slippage speed and dura-
tion of static contact, on the other, Included are photographs of
testing devices, and an account is given of meéthods for determining
the friction coefficient of friction materials,

K. S. Kolesnikov

Card 1/1
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L, | SKTY . and TROYANOVSKAYA, Q. I.

- T
Nr s e
ks s

"Effect of Temparature an Friction Characteristics" 1n book Research in the
Pnysics of Soldids, Moaccw, Izd-vo AN S88R, 1957. 277 p. Ekd. Bol'shanina, M. A,
Tomsk Universitet, Siberskiy fiziko-tekhnicheskiy institut.

The following materials were used in experiments: plastics FK-2kA and GKKh-1
and metal ceramic HK-2, anl as the gecond element of the Triction pair cast iron
Chitth, SCh-21-40, and oteel 45, The machine used van type I-h7-K-50, and
There are 9 figures, and 1% references, 7 of which are Soviet,

This collection of artickles is meant for metallurgical physicists and for
engineers of the metal-vorking industry. This book containg results of

research in the field of failure and plastic deformation of materials, mainly
of metals. Problems of cutting, abrasion, friction, and wear of solid materials,
(Metals) are discussed.
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KRAGELSKTY, I. V._.
“Celculstion of Dry-friction Forces,"

paper submitted for presentstion st the Confererce con Lubricstion and VWear
London, 1-3 October 1957. ’

The Chartered Mechanical Engineer, Sep 57, p. 3k0-341
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KRAGELSKIY, I. V. end V. P. Sabelnikov

"Experimental Check of Elementery Lew of Boundery Friction (Dry
Friction)",

puper submitted for presentstion st the Conference on Lubricotion ond Weor,
London, 1-3 October 1957.

The Chartered Mechanicol Engineer, Sep 57, p. 340-342
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KRACFL'SKTY, T 12
137-58-5-10609

Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 5, p 249 (USSR)

AUTHOR:  Kragel'skiy, L. V.

TITLE: I'he State ol the Knowledge on Dry Friction and Trends for its
Evolution. The Role of Dry Friction in Modern Engineering

(Nauka o sukhom trenai, yeye sostoyaniye i puti razvitiya. Rol*
sukhogo treniya v sovremennoy tekhnike)

PERIODICAL: V sb.: Razvitiye teorii treniya i iznashivaniya. Moscow,
AN SSSR, 1957, pp 7-14

ABSTRACT: A survey of the literature on the preseni state of the know-

: ledge on dry friction (F) is presented. Problems related to the
study of structural transformations in materials subject Lo the
effects of temperaiure and pressure at high rates of slide and in
the presence of a gaseous medium, also of various lubricants.
are formulated, Bibliography: 48 references.

V.N.

1. Metals--Friction

Card 1/1
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JRHCERSKEY, Bl
137-58-5-10607

Tiranslation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 5. p 249 (USSR)

AUTHOR: Krageliskiy 1.V,

TITLE: Fundamental Principles of the Molecular-mechanical Theory of
Friction and Wear (Osnovnyye polozheniya molekulyarno-mekh-
anicheskoy teorii treniya i iznashivaniya)

PERIODICAL: V sb.: Razvitiye teorii treniya i iznashivaniya. Moscow.
AN SSSR. 1957. pp 108-116

ABSTRACT: An examination is made of the fundamental principles of the
molecular-mechanical theory of wear (W) and friction (F), and
certain general prirciples of the processes of F and W in metals
are formulated. A diagram is presented for the calculation of
the forces of static F (within the limits of preliminary displace-
ment) for cases in which the forces of F effect a rigid connection
between two surfaces (clutch couplings, driving wheels) and for
the forces of sliding F relative to braking and the work of var-
ious sliding supports for parts of machinery. In view of the dis-
crete nature of the contact between solids, the concept of an

' elementary specific force of F developing per unit of effective

Card 1/2 area of contact between the mating bodies is suggested. The
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137-58-5-10607
Fundamental Principles of the (cont. )

total force of F is calculated as the sum of the elementary forces of F acting
at all the points of contact. A diagram for calculation of the intensity of the
process of W is introduced. The intensity of W of a material is defined as the
ratio of the number of projections subjected to a process of destruction to the
total number of projections in contact. It is noted that reduction in intensity
of W requires a reduction in the weight of the particle torn away, in the close-
ness of contact, and in the difference between the total number of projections
and the number of projections undergoing elastic deformation. Two fundamen-
tal rules are formulated on the basis of the method of analysis of the W pro-
cess thus developed. The first of these applies to mechanical interaction when
it is important to provide mutual penetration of the contacting bodies of such
nature that the surface layers remain in contact with the parent mass of sub-
stance. This is accomplished either by reducing the magnitude of mutual pen-
etration by employment of extremely rigid materials (the principle of maxi-
mum rigidity) or by employment of exiremely soft materials capable of high
deformation without losing connection with the main mass of material even
under conditions of high mutual penetration (the principle of maximum yield).
The second rule is applicable to molecular action, in which localization of
disruption of contacts in an area as clcse as possible to the point of molecular
interaction is significant. Bibliography: 14 references. Lo

Card 2/2 1. Metals--Friction 2. Hetals--MHechanical viveruios o
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.-(’ r‘ﬁ-f"' IR Y L .
GARKUNOV, D.N., FRAGELISKIY, I.V., Fa - 3023
On Atomic Capture Irom Solids ia Friction.
(Ob atomarnom skhvatyvarii waterialcy pri trenii ~ Hussian)
Doldady Akademii Naux S8Si, 1557, Vol 113, M¥r 2, pp 326.-327,(UessenoRo )
Received 6/1957 Reviewed 7/1957

On the occasion of friction of two surfaces an intensive diffusion <an
take place as a consequence of the plastic deformation of the surfare
layers. This was ascertainod in the case of friction of bronze against
steel by watching the selestive diffusion. A sufficiently thick layer
wiich consists in the main of the copper eliminated from the solid sc-
lution, appeared on the surface of the steel sample, It is Just this
phenorensn that describes the sclective atomic intermestiing. The enrich-
ment of copper on the surface cffriction was ascertained by roentgen-
structure analysis. The selective intermesiing can also be ascertainnd
by radioactive 2inc. In the gurface layer that has appeared the radiocac.
tive zinc decreased as against its content in the original bronze by lo-
15 times. The expcriments were zarried out by means of a [riction ma-
chine with reciprecating motion (loo reciprocating moticns of Serm
lenght per minute)., Two sorts of bronze were investigated. In tie zase
of a friction lasting 3o to Lo minutes of cne of the sorts of vronze
against steel in an alcohol-glycerol mixture a tiin tronze layer en.
riched by copper was smezred on the steel sample. In 2 test lasting

for 20 to 3o hours of the samz bronze - stecl pair with incresscd sires.
ses (120 kg/em®) the thickness of this layer increased perceptitly, On
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ASSOCIATION
PRESENTED BY
SUBKITTED
AVAILABLE
Card 2/2

On Atomic Capture from Solids in Friction. PA . 3cZZ

the friction surface of the uronze sample a bronze layer eavicned tv
copper did not. appear. In the case of friction of the other soert of
bronze against steel a bronze layer enriched by copper arose bLoth an
the bronze and on the steel. This layer did not become thicker encugh
in consequence of increased duration of testing. When the alcohol-gly.
cerol mixture was replaced by oil "M3", no atomic intermeshing did
oceur in both casus of the here investigated friction patrs, Suen ato-
mic intermeshing is not only noticed in the case of metals but in the
case of graphite as well, Frictien pairs can be put togethor which prac
tically do not suffsr any attrition., The metal here pasaes from one
surface to the cther and then returns to the [irst surface.

(With 1 schednle).

21.2,1556
Library of Congress
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SEMENOV, Aleksandr Pavlovich ;{. | | Muk‘
; ERAONL!SKIY,. 1.V, rrof,, dokt
:::‘unzont: KORABLNVA, P M., inzh,, red..; llL'KiHD:) V?;.fettl::!;n. '

[Seisure of-metalp] Skhvat
J yvanie wetallov, Izd,2,, perer
Hoekva, Gos. mauchjo-tekhn, izd-vo maahin;etroie.'lft-:y: 1923?.

279 p.
) MIBA
, ~ (Metals) (Priction) ( 11110)

B
Ry
o X1
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8(2) PHASE I BOOK EXPLOITATION 50v/1855
Soveshchaniye po elektrichesidm kontaktam. Moscow, 195 .

Elek;richeskiye kontakty; trudy soveshchariya {Electrical Contacts; Transactions
of the Conference) Moscow, Gosenergoizdat, 1958. 303 p, 4,150 copies printed.

Edi;oizgl board: B.S. Sotskov (Resp. Ed.), V.V. Usov, R.S. Kuznetsov, I.Ye.
ekebrun, and Z.S5. Kirillova; Ed.: I.Ye. Dekabrun; Tech. Ed.: K.P. Voronin.

PURgOSE: This collection of articles is intended for engineers and technicians
ei:i%ging, dzve%oping and operating electricel apparatus and is concerned with

¢ contact materials. It may also be useful in scientific r -

stitutes and laboratories. ©research in

FOVESQgEiﬂ ﬁhis book comprises reports delivered at the Electric Contacts Conference
dot ogcow in November,1956. These papers cover physical processes occurring
ng connecting or disconnecting, methods of designing and testing electric
contacts, production and characteriatics of contact materials. During this con-
ference of the Institut Avtomatiki telemekhaniki AN SSSR (Institute of Automation

and Telemechanics, Acadenmy of Sclences, USSR) participants approved periodic
gonferences of physicists, metallurgists, chemists and apparatus design specialists
Cardolﬁzg?uss problems of electric contacts, which are the components of electric

s
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Electrical Contacts (Cont,)
S0v/1855

apparatus
X contro;iri;lg?emlg inﬁuencing the relisbility of electric systems especially
. elr physical, thermal, mechanical and chemic,:al’ processes

ha. e Btill not been
\'f Hell a.n!}lyzed. References are given ab bhe end of most OI

TABLE OF CONTENTS :
: t

Foreword
3

I. PHYSICAL PRCCESSES 7

Kragel'skiy, 1.y (1
oV, nstitut mashinost
stitute, Acaden stroyeniya AN SSSR - Machi -
s Ac Y Of Sciences USSR) "Contact Area of Rough Sur;:;z:i Hding In 7

20 A, on

0.0 ,- O.Jt.hzii]g;g:; qau:;tz crystal 100 A, on highly polished metal surfaces
the machines surfé.c on rough metal surfaces 100-200 microns. Moreover
voted his papae e ;: usually heve,a wavy structure. The author has de- !
tact of surereng A.f:ding methods of caleulating the actual area of con-
dontyer fomula.s.for p::c:i::;ail?d theoretical and practiral analysis he
of which 5 are Sorsrg i : Eng:is:hl.)y designers. There are 6 references,

Card 2/ 51
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KOSTERIN, Yu.I.; KRAGEL'SKIY, I.V.

ol ki TR

Helaxdtion vibrations in elastic friction systems, Tren, 1 izn.,
mash, no. 12:119-143 53, (MIRA 11:8)
(Priction)
(Vibration)
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5/139/59/000/05/019/026
E201/R191
AUTHOR:  Kragel'skiy, I.V.

L ———— oy L b
TITLE: "W'e‘éfr"Ré'siiItiﬁ‘g"""ffE‘)"iﬂ Repeated Deformatiol’l2 of Surface
Layers (the Special Case of a Deformable Surface in
Contact with an Absolutely Rigid Rough Surface)

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
1959, Nr 5, pp 119-127 (USSR)

ABSTRACT: The author considers interaction of an absolutely rigid
rough surface with a deformable body and calculates the
volume of penetration., On sliding this volume will be
repeatedly deformed elastically or plastically, As the
result of such repeated deformation the deformable body
is ruptured. Wear resistance of a material is shown to
be governed by the deformed volume and the number of
deformation cycles. Wear is therefore a process which
can be regarded as fatigue of the surface layers, The
author introduces the concepts of specific wear intensity,
which 1s wear related to the true contact area.
Dependences obtained by the author can be used to
calculate the wear intensity as a function of the @

broperties of the material, the load applied and other
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5/139/59/000/05/019/026
E201/B191
Wear Resulting from Repeated Deformation of Surface Layers
(the Special Case of a Deformable Surface in Contact with an
Absolutely Rigid Rough Surface)

factors. Particular cases of such dependences are the
laws of wear in the case of plastic and elastic contacts.
The paper is entirely theoretical,
There are 4 figures and 9 references, of which 6 are
Soviet, 2 English and 1 German,

Card
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ASSOCIATIONS Moskovskiy institut mashinovedeniya AN SSSR
(Moscow Machine Institute, Academy of Sciences USSR@
SUPMUTYED May 23, 1959 z
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AUTHOR: Kragel'skiy, I. V. /

Y

N-..
TITLE: The Wear in Rubber Used for Tire Treads

PERIODICAL:  Kauchuk i Rezina, 1959, No. 11, pp. 20-26.

TEXT3 The causes of deterioration in tread rubber and on the methods
of making rubber more resistant againat wear are discussed. 1) The contact
of two bodies is discussed and a mathematical treatment of the theory in-
volved is given (Formulae 1-13)., It is pointed out that in laboratory

tests ithe wear intensity is determined ty the loss in volume, related to

the friction work, i.e., the specific wear (Formula 3)s However, this
characteristic is not considered, since tests carried out undsr similar
conditions during the performance of tires have proven to be too difficult.
Two cases are considered: a tire tread with a smooth surface and a tread

with a profile. The general wear is computed from the sum of the indivi- U/

dual wear on each of the elevations on the tread, which are in simultaneous

contact with the road. 2) The interaction and the destruction of the
friction surface has a double molecular-mechanical nature. Certain types

Card 1/3
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of changes are listed which can take place due to repeated deformations and
intense heating on the surface layer of the rubber: a) temperature changes
reaching 100°C; this figure added to the "volume'" temperature which reacheg
60-80"C in the summer, would be enough to cause severe drops in the strength
of rubber;made both of synthetic and natural rubber; b) oxidation of the
surface layer can result in the tear resistance dropping from 120 to 20 kg/
om in the case of natural rubber at 100°C; oxidation of the rubber causes
structuralizing to take place, and as a result the rubber becomes harder,

less elasticj c¢) fatigue of the rubber can result due to a tear in the b//
different chains forming radicals which, in turn, can react with admixture
present in the rubber and induce chairn reactions; the physico-mechanical
properties change, cracks and breaks occur; the rubber becomes brittle;

d) tear and strain of the "biraking" surface of the rubber can occur in
cases of high friction between the rubber and the road; the nature of the
irregularities and the value of the molecular friction coefficient between
the tread and the rubber have a significant effect on the destruction pro-
cess of the material. 3) The wear of the material as a result of repeated
deformations is disoussed and Formulas 14-16 are derived for computing the
minimum volume being deformed. A special method for testing the rubber

8
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against fatigue under operation conditions must be developed., 4) The gepa-
ration of the brittle surface film is studied by mathematical methods
(Formulas 17, 18), The thickness of the film which forms during the period
between two contacts and, consequently, the wear intenasity can be calculated
by the given formulas. 5) The tangential resistance (i.e., the friction
force), occurring at a relative sliding of the two surfaces is also calcu-
lated, Some of the existing laboratory methods should be improved. Any
form of wear depends on the volume of material subjected to repeated de-
formations. The nature of the chenges which take place and that of the

destruction depend on the number of cycles, n, bringing about the separation
of the changed tread layer from the rest of the tire. Under nérmal con-
ditions the wear resistance of the tread can

the fatigue resistance and maintaining the surface unchanged from its ori-
ginal form, i.e., maintaining its original properties. There are 4 graphs,
18 formulas and 18 references: 14 Soviet, 4 English,

ASSOCIATION: 1Institut mashinovedeniya Akademii Nauk SSSR i nauchno-issle-
dovatel'skiy institut shinnoy promyshlennosti
(Institute of the Science of Machines of the USSR AS and the
Card 3/3 Scientific Research Institute of the Tire Industry)
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TITLE:

PERIODICAL:

ABSTRACT s

Card i/&
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P

€7909
Kragel'skiy, I. V. SOV/20-129-5-15/64

&t v

- ot 2
The Criteria for the Wear of Materials

?okla?y Akademii nauk SSSR, 1959, Vol 129, Nr 5, pp 1016-1019
USSR

The author éuggeats a4 new criterion for estimating wear, viz. the

' sneciiic Voo ié’ Lo Sﬁx/Ar2a) [g/cmBJ, ih = Vx/Ar'2a. qx is

the actual contdﬁf.area, 2a 18 the path along which wear takes
Placej ih,is the }dinear wear (h denotes the thickness of the

worn layer, q - its weight). The author investigates the
correlation hetween these criteria and their relative
advantages for'the case of contact between an absolutely rigid
and rough surflace and the body to be deformed. The reproducibility
of surface“roughness in the case of steady wear is a rigoroualy
proved law. The following three cases seem to lead to the
reproducibility of roughness: 1, The solid protrusions
penetrating into the material cut chips from the softer material
after the manner of a chilel. In this case the material is

. 1

the quantity of worn substance, Vv, - ite volume; A denotes /
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card 2/4
)
S

separated by a ‘single dist:%bunoe of friotion bond, 2. The
protrusions deform the material elastically without destroying
it. In this case no material is separated.in an elastic body,
not even in the oase of innumerable disturbances of the friction
bonds.-3. The protrusions penetrating into the material deform
it by repeated (n-fold) plastic displacement. The latter isan
intermediate case, which is the mos¥ frequent: it representd
wear in its proper sense. The anthor then calculates the
minimum volume which participates in the' deformation during the
displacement of the surface to be deformed (in a manner that
corresponds to the reproducibility of roughness). In the case
of multiple deformation, the work ¥ = V,00gn (according to a

definition given by V. P. Goryschkin et al.) has to be

expendedj V4 denotes the absolute volume, dS - the flow limit,

o - a coefficient dependiung on the geomotric conditlons of the
matrix and on the adhesilveness of the material. For the
resistance to wear Rw @ cdsn holds. The well-known statement

made by P. A Rebinder that the specific dispersion work is
proportional to hardness applies fully also to the present
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"cage of the destruction of a friction bond
hardness, R,

w D&Y even decrease, With a giw
(n a const) the specific wear must be g

need not depend on the mechanical properties of the material,
The authop calculated thig gpecific wear i, from the

éxperimental datg obtaineg by M. M.
Babichev (Rer 10) f

the surface of the

« With increasing
en nature of wear

constant quantity angd

Khrushchov and M. A.

Or various metalg Bubjected to friction on
sbrasive:

Metal Bp s g

23"1 atael‘]tungsteh-oarbide‘q
4,102 275 o1m 3.93 3335 375 4.0

Next, the correlation between specific and linear wear is
ined. Linear wear depends on the filling-up coefficient
of the;surfaoe, i.e. on stregs and on the nominal dimensions
-0f the .surface, The energy eriterion of wear is inversely
_ proportional to the hardness of the material, The rasults
obtained shaqw the difficulty of reproducing wear on mgdels,
Card 3/4: There are 1 figure ang 14 references, 7 of which are Soviet,
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GARKUHOV, Dmitriy Nikolayevich; KRAOEL'SKIY, I1.V,, prof., doktor tekhn,
nauk, retsenzent; YANOVSKIY, I.L,, inzh., red,; SHETNFPAYN, L.I.,
izdat.red,: CRESHKINA, V.1I,, tekhn.red.

[Increasing the wear resistance of airplane parts] Povyshenie
{znosostoikosti dotalei samoletov., HMoskva, Gos.nsuchno-tekhn,
1zd-vo Oborongiz, 1960. 138 p. (MIRA 13:5)
(Airplanes--Design and construction)
(Mechanical waar) (Protective coatings)
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KOSPERIN, Yuriy Iosifovich, kand,bekhn.nauk; KRAGEL'SKIY, 1,V., prof.,
doktor tekhn,nauk, otv.red,; Z0LOTOV, P,¥,, red.izd-va;
YEPIFANOVA, L.7,, tekhn,red.

[Natural mechanical vibrations caused by dry friction] Mekhani-

cheskie avtokolsbaniia pri asukhom trenii, HMoskva, Izd-ve Akad,

nsuk SSSR, 1960, 74 p. (MIRA 14:2)
(Friction) (Vibration)
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GROZIN, B.D., otv.red,; DRAYGOR, D.A., zam.otv.red.; SAMOKHVALOV, Ya.d.,
red.toma; BRAUN, H.P., red.; FAYNERMAN, 1.D., red.; KRAGZL'SKIY,
Jo¥o,-red,; BARABASH, H.L., Tod." Prinimali uchastiye: VAYNBERG,
D.V., prof.; PETRENKO, I,P,, kand.tekhn,nauk; SINYAVSKAYA, M.D.,
inzh,; SHEVCHUK, V.A., kand,telchn.nauk; SEMIROO~ORLIK, V.N.,
kond. tekhn.neuk; YARKRVICH, V.F., ingh.; GORB, M.L., kand, tekhn,
nauvk; RAKHLIMA, II.P,, tekhn.red.

{Incressing the wear-resistance and life of machinery] Povyshenie
1znosoatolkosti i srcka sluzhby mashin, Kiev, Izd-vo Akad.nsuk
USSR. Vol.2. 1L960. 290 p. (MIRA 14:1)

1. Vsesoyuznoye nauchno-tekhnicheskoye obshchestvo mashinostroi-
tel'noy promyshlennosti, Kiyevskoye oblastnoye pravleniye.

(Mechanical wear) (Machinery)
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PHASE I BOOK EXPLOITATION S0V /5054

Vsesoygznaya konferentsiya po treniyu 1 iznosu v mashinakh. 34,
1958.

Sukhoye 1 granichnoye treniye, Friktsionnyye materialy (Dry and
Boundary Friction. Friction Materials) Moscow, Izd-vo AN SSSR,
1960, 302 P. Errata slip inserted. 3,500 copies printed,
(Series: Its: Trudy, v, 2)

Sponsoring Agency: Akademiya nauk SSSR. Institut mashinovedeniya.
Resp. Bd.: I, v, Kragel 'skiy, Doctor of Technical Sciences, Pro-
fessor; Ed. of Publishing House: K, I. Grigorash; Tech. Ed.:

S. 8. Tikhomirova, ,

PURPOSE: This collection of articles is intended for practicing
englneers and research sclentists,

COVERAGE! The collection published by the Institut mashinovedeniya,
AN SSSR (Institute of Selence of Machines, Academy of Sciences
USSR) contains papers presented at the III Vsesoyuznaya kon-
ferentsiya po treniyu 1 iznosu v mashinakh (Third All-Union

Card—1/3)
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Dry and Boundary Friction (Cont.) SOV /5054

Conference on Priction and Wear in Machines, April 9-15, 1958,
Problems discussed were in 5 main areas: 1) Hydrodynamic

Theory of Lubrication and Friction Bearings (Chairmen:

Ye. M., Gut'yar, Doctor of Technical Sciences, and

A. K. D'yachkov, Doctor of Technical Sclences); 2) Lubrication
and Lubricant Materials (Chalrman: a. V. Vinogradov, Doctor of
Chemical Selences); 3) Dry and Boundary Friction (Chatirmen:

B. V. Deryagin, Corresponding Member of the Academy of Sciences
USSR,and I. V. Kragel'skly, Doctor of Technical Sclences);

4) Wear and Wear Resistance (Chairman: M. M. Krushchov, Doctor
of Technical Sciences); and 5) Friction and Antifriction Mate-
rials (Chairmen: I. V. Kragel'skix,Doctor of Technical Sclences,
and M. M. Krushchov, Doctor of Technical Sclences). Chairman of
the general assembly (on the first and last day of the conference)
wag Academlician A. A, Blagonravov, L, Yu. Pruzhanskiy, Candi-
date of Technical Sclences, was scientific Secretary. The trans-
actions of the conference were published in 3 volumes of which
the present 1s the second. This volume contains articles on
frictlion materials, and on various aspects of dry friction ang
boundary lubrication, Among the broad areas covered are: the
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physical mechanism of frictlicn, measurement of friction between
various pairs of contacting surfaces, seizing and the breakdown
of surfaces, theories and mechanics of boundary lubrication,
self-excited frictional vibrations, heat generated by friction,
the effects of such heat, temperature ang presaure distribution
in brakes, wear resistance and other properties of friction ma-
terlals, etc. References accompany most of the articles,

TABLE OF CONTENTS :

DRY FRICTION

Kragel'skiy, I, V. Modern State of the Sclence of Dry

Frictlon and the Course of Its Development 3

Bartenev, G. M, On the Relationship Between the Structure

of Rubber and Its Coefficient of Fpriction 7
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PHASE I BOOK EXPLOITATION Sov/3948
Akademiya nauk S8SR, Institut mashinovedeniya

Treniye 1 1znos v mashinakh; sbornik X1V (Friction and Wear in Machinery; Col-
lection of Articles, no. 14) Moscow, Izd-vo AN SSSR, 1960, 333 p. Errata
811ip inserted. 3,000 copies printed.

Resp. Bd.: M. M. Khrushchov, Doctor of Technical Beiences, Professor; Ed. of Pub-
lishing House: v. A, Giryayeva; Tech. Ed.: G. A, Astaf'yeva; Editorial Board:
Ye. M. Gut'yar, Doctor of Technical Sciences » Professor; A. K. D'yachkov,
Doctor of Technieal 8ciences, Professor; I, v, Kragel'skiy, Doctor of Technieal
8clences, Professor; A. D. Kuritsyna, Candidate of Technical Sciences; L. Yu,
Pruzhanskiy, Candidate of Technical Sciences; and M, M, Khrushchov, Doctor of
Technical Sciences s Professor,

PURPOSE: The book 1s intended for sclentific research workers and designers in the
machine industry,

COVERAGE: The recent works of Soviet sclentists on the subject of friction and wear
in mechinery are bresented. Problems discussed inelude abrasive wear, the real
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area of contact surface, wear resistance and antifriction properties of some

. broaze and brass materisls » the effect of Lot jets of gases on surface layers
of steel, and seizure and movements of Journals in bearings. Brief biographiecal
sketches and bibliographies of the works of Ye. M. Shveteova, V. F. Lorents,
and L. V. Yelin are presented. Bibliographies on friction » wear, and lubri.
catlon for 1956 and 1957 compiled by Ye. 0. Vil'dt are also presented.
References accompany several of the articles.

TABLE OF CONTENTS:

Fnrewerd

3
Babichev, M.A. Investigation of Abrasive Wear of Metals According to the
Bricell Method 5
?EEQLEM, end N.B. Demkin. Determination of the True Amea of &
sontact Surface 37T
Lomaldn, V.8., and V.I. Savchenko (Deceased). Investigation of Wear
Resistence of Enamel Coatings as Applied to the Life [Extension] of
Machine Parts 63

Card 2/g

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000826010012-1"



"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000826010012-1

GROZIN, B.D., otv.red.; DRAYGOR, D.A.,, zan,otv.red.; BARABASH, M.L,,
red, toma; KBAQFL'SKIY, I.V,, red.; SERENSEN, 5,V., red.;
FAYHERMAN, I,D,, red,; ZASLAVSKIY, §,5., red. Prinimali
uchastiye: BRAUN, M.P., prof.; VAINBERG, D.V., prof,.; PETRENKO,
1.P., kand.tekhn.nauk; SINYAVSKAYA, M.D., inzh,; SHEVCHUK, V.A.,
kand.tekhn.nsuk; SEMIROG-ORLIK, V.N,, kend,tekhn.nauk; YANKEVICH,
V.F., inzh.; GORB, M,L., kand,tekhn.nnuk; RAKHLINA, N.P.,
tekhn,red.

[Increasing the wear resistance and useful life of machinery in
two volumes] Povyshenie ignosostoikosti 1 sroka sluzhby mashin
v dvukh tomskh, Kiev, Izd-vo Akad.nauk USSR. Vol.l, 1960.

486 p. (MIRA 13:12)

1. Vsesoyuznoye nauchno-tekhnicheskoye obshchestvo mashino-
stroitel'noy promyshlennosti, Kiyevskoye oblastnoye pravleniye.
(Mechanical wear)
(Mschanieal engineering)
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8/123/61/000,/011/006/034
ACQY/A101

. AUTHORS:1 Gudchenko, V., M,; Kragel'skiy, I, V,

TITLE: Methods of produscing friotion materialas

PERIODICAL: Referativnyy zhurnal, Mashinostroyeniyae, no, 11, 1961, 22-23,
abatract 11A177 (V sb, "Povysheniye iznosostoykosti 1 sroka sluzhby
mashin, v, I", Kiyev, AN UkrSSR, 1960, 102-109)

TEXT: The authors analyze the basic situation of the friction theory and
investigate the friction materilals utilized in the USSR and abroad. Plastics and
asbestos-caoutchouc materials are the most suitable raw materials for friction
materials, A defioclency of plastics and particularly of astestos-caoutchouc
materials 1s the low burning temperature at which they turn into powder, The
coefficlent of friction M of asbestos-cac ‘tohouc materials continually drops at
increased temperagures- from 0.45-0,6 at room temperature to nearly O at tempera- —
tures of some 40O C, The intensity of wear of asbestos-caoutchouc materials
grows with the temperature increase, moreover, at temperatures in the range of
370-400°C & oatastrophic wear of the friction material can be observed. JMof
plastic (resin) materials alsc drops in the temperature range of 100- 400°C on

Card 1/2

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000826010012-1"



"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R00082601002-1

v

8/123/61/000/011,/006/034
Methods of producing friotion materials AOO4/A101

account of a separation of liquid fractions on the friotion surface, The authors
present the physical-mechanioeal properties in the field of application of retinax
plastics of the PK-24A (FK-24A) and Qi-161 (FK-16L) grades. Durlng temperature
variations from 100 to SOOWZfLof scorched retinax changes from 0.5 to 0.27.
Above 500°C, }~ 18 stable and equal to O, 7-0.3. The intensity of wear of this
material does not excesd 70 mg/kgm - 1073, The FK-244 grade retinax has the
following composition: 4O% asbestos, 35% baryta and z5% phenol formaldehyde resin
modified by colophony. The FK-16L retinax contains additionally 16% brass,

by hot pressing from briquets at a specific pressure
of not less than 600 kg/cm?, a temperature of 160-170°¢ and holding for 1 minute
per 1 mm of part thickness, The material operates at a specific pressure of up

to 20-30 kg/cm2, a sliding speed of up to 30 m/sec and a specifioc braking power
exceeding 500 kgm/cm®. There are 2 figures and 15 references,

G. Mekhed

[Abstracter's note: Complete translation]
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014/600/602/u14
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Iy ?oa
AUTHCHS: Xrasel'skiy, I.V., and Denkin, .B.

TITLZ: Deternmination of true contact areas

SOURCE: Akcdemiya nauk SSIZR. Ingtitut mashinovedeniya.
i iznos v mashinalh, v. 14, 190D, 71 - 62
TEAT: In this study the cffect of roughness and uncvenness
faces on true contact area is cnalyzed. NHew formulas taking into
account contacting zreas of verfectly smooth surfaces and recl sur-
faces of given geometrical parameters, also physical properties of
materials and loads are deduced. The basic formules are:
1 1 1
L e B - T
¢ 2T(—ppbvuc e, g T (6)

4
.’h - ZE: hleE‘

('.71 = Ar/Ac, Ar - true contact area, Ac -~ contour contact mrea, q -
pressure, o‘8 - yield strength, E - modulus of clasticity, un ~ Yois~

son coefficient, h

max ~ MaXe neight of protrusiong, r - radius of
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§/111/60/014/06C/002/073
Determination of true contact areas D262/D301

rounded tips of protrusions, b and v - congtunts, C - coefficicent
of proportionality);

[

2,35 (§ —~p¥)p'h*rthg T3
'jh == [ ’

) . l'l Al
2 /"l\hm'ub

(K - coefficient depending on v); and
v

" bﬁ/'r‘,’q v+
Ty =2 | —m—i—— ’
S P ]

(p ~ enpirical coefficient characterizing cold

aly, H ~ empirical coelficient characterizing pl

of material, K - coefiicient depending on v and 5).
mentally finding the true contact ares an optical metnnd
ted. The procedure is described and the apparatus

was concluded that: 1) Liechanical characterictics
naterials as well as thce surface geomnetry have on

zrue contact area. 2) To find the contact arca g

in cases of plastic and elastic~and-plastic consacts,
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ilrnation of trye contact areag gég'l'Dgg“/mc/@og/ogg/m.ﬁ
elastic ntacts A w0 i
There m.goals“a;;‘f’l’u‘ai‘“ Lq. (8) ror plastic cortaet
and g non-SoVieg-bf;’ 2 ¥201es and 25 pofopencac. il StLITeniny,
Longusge public;;tionS' “? 4 most Tecenty I‘eferenc ~r{“r« 00V‘}rzt~bloc »
R0+ 1253, v, 243, 1957, o0 88 Tollows: 1B, prcpars. o, 0C I
RQ‘Y-’, SOC., no, 1é06 V,ZPé 190; J. P, Archard 'uzd‘aif( ’\.'?I:OQ' }(‘O:,.'. Soe,
O Lech. Ing., no, 3g, vo lea 200 B+ 3975 J. Hoiliqay. e Troc.
froc. Phys, Yarn 199y 1955, pliq77; 3. pgads Proc. Tnst,
y Ve 67, 1954, p, j’O;): /80N, and VW, Pipg:

3wl L ati®

nolisn-
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S/711/60/014/060/011/017%
D232/ D501
AUTHORS : Kragg}:gﬁizl_g.v., and Krushchov, M.H.

2 oH In menory of Yelena Ilikhaylovna Shvetsova (On the
5th anniversary of her death)

SOURCE: Akademiya nauk SSSR. Institut mashinovedeniya, Treniye
i iznos v mashinakh, v. 14, 1960, 284 - 286

T3LT: Ye.l. Shvetsova, Candidate of Technical Scierces and Senior
Scientific Co-worker of %he Friction Laboratory of the Institut
nashinovedeniya AX SSSR (Institute of Machine Jciences of the AS
USSR), was born in 1906 and died on June 30, 14653. Graduating as a
mechanical engineer in 1930, she took up work the following year

2t the Aviotraktornyy institut (Instituwe of Motor Vehicles and Trac-
tors) and, in 1948 a2t the Institute of I'achine Sience, Shvetsova
specialized in <the study of friction and wear in machines and in

Tiie mechanical testing of materials. She contributed to the standar-
dization of impact testing of steels and worked on classifying the
various types of damage caused by friction. A bibliography contain- M//
ing 14/works published by Shvetsova between 19335 and 1955 is given.
Card 1/1
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SHALLAMARH, A.; SMIRNOVA, L.A. [translatorl; KBAGEL'SKIY, 1.V, [translator]

I

Part played by hysteresis in tire wanr and in laboratory ab i

Kauch.i res. 19 no.8:58-63 Ag f60. (MIBA {',’?91)-“ o
(Tires, Rubber--Testing)
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§/050/60/006/GY: J012/026
BO21/B056

AUTHORS Kragel'skiy., I. V., Domkin, N. B.

TITLE: Investigation of the Deformaticna in the Contact Zone of

Solids ’I}‘)

PERIODICAL: Vestnik Akademii nauk SSSR, !'960..No. !1, pp. 85-87

TEXT: In the present paper the contact between two solids is investigated,
which takes place also in the case of smooth btodies only 2! individual
points. The total surface of these points is smaller by a multiple than
the area of the surfaces which are in contact. When a load is increased,
the number of contact areas increases. and the two surfaces approach each
other. This slight approach, which amounts to microns and/or fragments of
microns, is of great importance for the purpose of solving a number of
tasks in modern technical engineering. Under the acticn of the lcad, the
air-play decreases, and the contact surface grows. These two factors
determine the thermal conductivity of contact, which in this way depends
not only on the properties of the material, but also on pressure and

the geometry of the surfaces. On the basis of the approximation quantity,
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